A s o ci al n o r m s a p p r o a c h t o c h a n gi n g s c h o ol c hil d r e n's p e r c e p tio n s of t o b a c c o u s a g e S h eik h, A, Vad e r a , S, R av ey, MI, Lov a t t, G a n d Kelly, G h t t p:// dx. doi.o r g/ 1 0. 1 1 0 8/ h e-0 1-2 0 1 7-0 0 0 6 Ti t l e A s o ci al n o r m s a p p r o a c h t o c h a n gi n g s c h o ol c hil d r e n's p e r c e p tio n s of t o b a c c o u s a g e A u t h o r s S h eik h, A, Vad e r a , S, R av ey, MI, Lov a t t, G a n d Kelly, G Typ e Articl e U RL This ve r sio n is a v ail a bl e a t : h t t p:// u sir.s alfo r d. a c. u k/id/ e p ri n t/ 4 3 1 1 9/ P u b l i s h e d D a t e 2 0 1 7 U SIR is a di git al c oll e c tio n of t h e r e s e a r c h o u t p u t of t h e U niv e r si ty of S alfo r d. W h e r e c o py ri g h t p e r mi t s, full t e x t m a t e ri al h el d in t h e r e p o si to ry is m a d e fr e ely a v ail a bl e o nli n e a n d c a n b e r e a d , d o w nlo a d e d a n d c o pi e d fo r n o nc o m m e r ci al p riv a t e s t u dy o r r e s e a r c h p u r p o s e s . Pl e a s e c h e c k t h e m a n u s c ri p t fo r a n y fu r t h e r c o py ri g h t r e s t ri c tio n s. Fo r m o r e info r m a tio n, in cl u di n g o u r p olicy a n d s u b mi s sio n p r o c e d u r e , pl e a s e c o n t a c t t h e R e p o si to ry Te a m a t: u si r@ s alfo r d. a c. u k . Abstract Purpose -Over 200,000 young people in the UK embark on a smoking career annually, thus continued effort is required to understand the types of interventions that are most effective in changing perceptions about smoking amongst teenagers. Several authors have proposed the use of Social Norms programmes, where correcting misconceptions of what is considered normal behaviour lead to improved behaviours. There are a limited number of studies showing the effectiveness of such programmes for changing teenagers' perception of smoking habits, and hence this paper reports on the results from one of the largest Social Norms programmes that used a variety of interventions aimed at improving teenagers' perceptions of smoking. Design/methodology/approach -A range of interventions was adopted for 57 programmes in Year 9 students, ranging from more passive interventions such as posters and banners to more active interventions such as student apps and enterprise days. Each programme consisted of a baseline survey followed by interventions and a repeat survey to calculate changes in perception. A clustering algorithm was also used to reveal the impact of combinations of interventions. Findings -The study reveals three main findings: (i) the use of social norms is an effective means of changing perceptions (ii) the level of interventions and change in perceptions are positively correlated and (iii) that the most effective combinations of interventions include the use of interactive feedback assemblies, enterprise days, parent and student apps and newsletters to parents.
Introduction and Background
The last decade has seen a significant change in attitudes towards smoking, largely as a result of the growing realisation of its negative impact on an individual's health and society (Fry et al., 2008; Amos et al., 2009 , ASH, 2016 . This realisation led to governments adopting a more active approach, including introducing regulation and legislation (DH, 2011) . There is good evidence that this active approach has contributed to a decline in the smoking rates among adults and young people (Amos et al., 2009; Croghan and Bromley, 2015; Milton, 2008 and NICE, 2010) . This is an encouraging trend. However, in the UK, over 200,000 young people still embark on a smoking career every year, over 9 million adults smoke (Health and Social Care Information Centre, 2013; Hopkinson, 2013) and, according to Action on Smoking and Health (ASH 2016) , 96000 people die from disease caused by smoking every year. Thus, the need to reduce smoking among young people remains a priority, especially given the significant body of evidence that a vast majority of adult smokers establish their pattern of smoking in their adolescence (Jackson et al., 2012 and Office for National Statistics, 2013) . Various studies also show that the earlier such habits are formed, the greater the risks to health and the harder it is to stop smoking (Fry et al. 2008; Royal College of Physicians, 2010 Croghan and Bromley 2015) . The route young people follow to becoming what Chassin et al. (2000) describe as 'stable smokers' is varied. This habit can be established in a few weeks or may take several years (Amos et al., 2009) , and just one cigarette increases the risk of young people becoming addicted in later adolescence compared to those who have never experimented Dickinson, 2004 and Fidler et al., 2006) .
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The route and reasons why young people become smokers is complicated and includes a range of interrelated factors including self-efficacy (Ogden and Nicoll, 1997) , self-esteem (Goddard, 1990; Pfau and Van Bockern, 1994) , socio-demographic and socio-economic factors, gender and a need to look 'cool' (Owen and Bolling, 1995; Conner et al., 2006; and Plumridge et al., 2002; HSCIC 2014) . This complex picture, leads to the conclusion that there is a need for a fresh approach. This view is supported by writers such as Crogan and Bromley (2015) who highlight the fact that there are only a handful of programmes worldwide that can evidence any impact on young people's smoking behaviour. Crogan and Bromley (2015) go further by stating that the majority of these programmes are off putting and lack relevance. Scholly et al. (2005, p160) suggest that the majority of programmes adopt an approach that aims to "scare the health into people". They suggest that programmes that focus on negative behaviours actually reinforce the perception that people are engaging in risky behaviours, which in turn encourages people to escalate their behaviour. Scholly et al. (2005) therefore advocate approaches that reinforce lowrisk practices.
There is a growing body of evidence that highlights the importance of social norms in the development of our behaviour (Dohnke et al., 2011; Echeverria et al., 2015; Elsey et al., 2015; Haines & Spear, 1996 and Scholly et al., 2005) . Social Norms Theory (SNT) states that how we perceive the behaviour of others, which is often incorrect, influences how we behave (Berkowitz 2004 and Perkins 2003) . Lapinski and Rimal (2005) explain that SNT relates to what they describe as 'descriptive norms', which are beliefs about what is actually done and 'injunctive norms' that relate to what ought to be done. The difference between actual and perceived behaviour is described as 'pluralistic ignorance', where individuals overestimate the risky behaviour of others, resulting in their own risky behaviour, and leading to a false consensus (Berkowitz, 2004; Brown et al. 2010; McAlaney et al., 2011; Perkins 2003; Miller and Prentice, 2016) .
Approaches that draw on this theory address this 'pluralistic ignorance' through the provision of positive health messages that depict the true norm (Scholly et al., 2005) . SNT gained popularity during the late 1980's and 90's through the work of Perkins and Berkowitz (Perkins and Berkowitz, 1986; Berkowitz, 1997; Perkins, 1995 Perkins, , 1997 Perkins et al., 1999 and Wechsler, 1996) .
The vast majority of this work focused on college students' use of alcohol in the USA. Its application has since been extended to other behaviours such as sexual health (Scholly et al., 2005) and smoking (Elsey et al., 2015 and Echeverria et al., 2015) .
In summary, there is evidence showing that SNT can have an impact on changing the perception and behaviour of young people, including with regards to alcohol consumption.
There is also evidence that some interventions can have more impact than others, and that the rapid uptake of smartphones offers potential for increasing the impact of interventions in hard to reach socio-economic groups (Moller et al., 2017) . For example, web-based feedback has been shown to be more successful in positively changing behaviour in alcohol consumption compared to other intervention programmes such as group or individual face-to-face feedback (Cochrane 2009).
Despite this growing body of evidence, there is little work that explores the effectiveness of different SNT strategies and interventions on young people's engagement with smoking. Hence, this paper presents the results from one of the largest social norms programmes in the UK that aims to reduce perceptions of smoking among young children. Section 2 presents the methodology; Section 3 presents the data analysis and results; Section 4 presents a discussion and Section 5 concludes the paper.
Methodology and Interventions
Given the above context, the objectives of this study are to evaluate the extent to which a social norms programme can change perceptions of smoking in young people and to explore the effectiveness of combinations of interventions. The specific programme we consider is the RUDifferent? Programme that has been developed by Social Sense, a social marketing agency which was commissioned by Local Authorities to deliver positive and measurable outcomes to  Active interventions that aimed to be more engaging and include: photography of students, a student app, a parent's app, interactive feedback assemblies, full enterprise days and developed enterprise campaigns. For example, the interactive feedback assemblies involved the use of voting handsets by students in assemblies; the mobile apps' quiz invited parents/carers/students to challenge their own previously held misperceptions; and enterprise days involved group work in which students developed a campaign to promote one of the key messages.
In total, 57 Schools used the programme during 2013-2015. Students were informed that the survey was anonymous and that they had the right to reject the invitation to be involved. Schools also had the option of seeking parental permission for students to take part, usually by use of an 'opt-out' letter. 1 Every school received a baseline survey consisting of 50 questions exploring young people's actual behaviour and their perception of other people's habits. One of these questions was a matrix style question: 'How often do you think students in each of the groups smoke cigarettes?', where the potential response options are: 'never', 'once a month', 'one a week', 'twice a week' and 'daily' for 'yourself', 'friends', 'other students in your year', 'boys in your year', 'girls in your year'.
The smoking behaviour figure wastaken from this question i.e. for 'yourself'. For the perception of others, a more direct question was asked: 'What percentage of students in your year group do you think don't smoke at all? To answer this, respondents had to move a 'slider' to the desired percentage. By default, the slider was positioned in the middle at 50% but must be clicked and moved to register a response. This aimed to encourage participants to consider their response more fully, thus providing a more accurate figure.
The results of the baseline survey were shared with the school. The range of interventions agreed with a school were based on several factors including timing, budget and baseline results.
Following the interventions phase, all schools repeated the survey. The following section presents an analysis of the results. Average Change = 2.74 ± 2.28
Results and Analysis
Hence, although we can be confident that the interventions had an effect on perceptions, the level of impact varied from 0.46% to 5.02% depending on the combination of interventions used. A reasonable hypothesis, that we explore below, is that the level of impact increased as we increased the level of interventions.
As summarised in Section 2, different types of intervention were used, varying from passive interventions such as posters to more engaging (or active) interventions such as interactive assemblies and enterprise days. To reflect this, the measure used to compute the total level of interventions takes the weighted form:
Where wk is the weight associated with the k th intervention and ik is either 0 or 1 depending on whether the k th intervention was used. In assessing the weight, it seems reasonable to assume that active interventions should carry a greater weight than passive interventions. Hence, for simplicity we adopted a weight of 1 for passive interventions and a weight of 2 for active 7 interventions. Figure 1 plots the level of intervention against the difference in perception,
showing that there was a positive trend.
Figure 1: Plot shows the relationship between the level of intervention and its impact
To examine if there was a pattern in terms of low, medium and high levels of interventions and their resulting impact, we needed to quantify these terms. Although different definitions were possible, it is reasonable to suggest that one active intervention or two passive interventions could be classed as low (weighted score < 3), and interventions totalling eight points or more could be classed as high (weighted score 8), with the rest considered medium level intervention (3 < weighted score < 8).
Given these definitions, we computed the average difference in perception for each group, which are presented in Table 1 . These results show that there was a positive correlation between the level of intervention and improvement in perceptions. Overall, the results show that there were step improvements in perceptions as one proceeded from low to high levels of intervention. As a final exercise, we used various data mining methods, including decision tree induction, association rule mining and clustering methods to see if they could reveal interesting patterns. Of these, the use of clustering produced the most interesting results for visualising patterns. The method of clustering used is known as Self Organising Maps (SOMs), which are a type of neural networks first developed by Kohonen (1990 Kohonen ( , 2001 and can result in mapping data onto a twodimensional space of nodes that are typically organised in a rectangular or hexagonal grid. The specific version of SOMs that we used is a variation known as X-Y fused maps that clusters the features X and relates them to clusters that represent the dependent variable Y (Wehrens, 2011) .
Given the aim of this study, the interventions corresponded naturally to the features X and the change in perception corresponds to the dependent variable Y. 
Figure 2: Clusters showing the impact of combinations of interventions on perceptions

Discussion
The primary purpose of this study was to explore the impact of a social norms programme on the smoking habits of young people through a range of interventions. The results from this study support those of Echeverria et al. (2015) and Elsey et al. (2015) in that there is a measurable misperception between young people's beliefs of the number of smokers in their peer group against the actual number of young people who identify themselves as smokers. It is also consistent with the findings of other studies that explore the impact of social norms on the perceptions of young people on others' engagement with risky behaviours. Scholly et al. (2005) highlights a similar disparity in perceptions against reality in respect of sexual behaviour and Lightowlers et al. (2009) concludes that young people significantly overestimate their peers' consumption of alcohol compared to their own.
There is a growing body of evidence that supports the view that the presence of misperceptions leads to an increased risk in behavioural uptake (Berkowitz 2004; Perkins 2003) . Having already established that interventions can have an impact on addressing these misperceptions, a key objective of this study was to establish whether it is the quantity or 'ownership' of interventionse.g. whether the message was delivered peer to peer or by adults -that has the greatest impact. The notion of achieving impact through more active youth led participation in terms of message formulation and delivery (e.g. Enterprise Days) resonates with the work of Banerjee and Greene (2007) and their study of two different interventions on young people's intention to smoke. Their study used two intervention groups: the first included participants who discussed and analysed cigarette and anti-smoking ads and the second group analysed and then created their own antismoking ads. The analysis and production workshop was generally the more successful. Our final objective was to analyse the effectiveness of the intervention activities in combination, and our use clustering revealed the benefits of combinations that involve parents, and interactive activities such as enterprise sessions and student apps. These findings are consistent with a recent parent perception campaign in Halton (Alcohol Education Trust, 2015) and programmes such as ASSIST that aim to prevent uptake of smoking (DECIPHer, 2017). Bewick et al. (2008) and Moreira et al. (2009) also reported similar findings with regards to reducing alcohol misuse in that Web feedback was the most successful intervention. This is possibly due to the continuing growth of home internet access as well as the smartphone overtaking the laptop as the most widely owned internetenabled device (Ofcom, 2015) .
Limitations
There is some evidence to support predictive modelling as a viable option for social ROI, however there is clearly further research required. Looking at the dataset used in this study, it's clear that there were some limitations. The RUDifferent? programme was not formally designed with 'control' schools in mind, therefore we were unable to reliably measure the impact of schools receiving no interventions. However, a pure 'control' sample is near impossible to achieve in such studies due to the other messages young people receive at schools, via social media and others offering varied approaches. There is always exposure to messages surrounding risk taking behaviour.
Future research
For future studies, Social Sense is looking at increasing the 'control' sample by having more schools take part in the baseline and repeat surveys only. Social Sense will also study the relationship between reported and intended behaviour and aim to develop a predictive model for perceptions and their impact on behaviours.
Conclusion
From past evidence, we can clearly see that misperceptions exist within young people. They also demonstrate that it is possible to evidence change in perceptions through the presence of social parents. This implies that involving parents in the intervention process is facilitating conversation with their children and is making a difference. Thus, adoption of social norms programmes that involve the combinations indicated above is more likely to have a significant impact on reducing uptake of smoking.
In conclusion, the results from this study show that a social norms programme can make a positive impact and that combinations of interventions that include engaging parents can result in greater impact on changing perceptions.
